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?§! fflXM 2003/9/4 



20 
32 
0 



2 

21 



38 S 
1,386,000 
1. fiSf/H- 



29,000 SI 
32,000 S! 
0 ?! 
1,325,000 3! 



§A-UH(££)_1- 



53-2 



1020030024781 ^7>: 2003/9/4 

E^H^ A]^^o] 7flA]^cf. ^A]7]^ afll C-flolB] ^ *f|2 IH1 0] Ei # 

90-£^ Jfl>£ ^>ol# 7MIL ^ Aljr-g. ^^-rf. M^o] ^A]7l^ 

^l7l<4 ^Al7l ^ 3H^» *l^<5Rr ^tll*Vcf. ^cfl 

£ 4b 
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1020030024781 #^ ^^>: 2003/9/4 

3*^5=* ^ ^Al7l, £ oil- j£^*Kr eflolEi o]E^ 

sflo]^ a] {Transmitter , receiver and data interface system for improving 
data transmission speed} 
^1 

7_>^-tr 

£ l(a)^r ^- ^ ^*HH1 4^" ^E^H^ ^1^^^ 7^2] 

£ 2(a)Tir ^ ^Al^ofl ^71^ 7fl^ ol l-^-_£olcf. 

£ 2(b)^ ^ ^-*HH ^71^1 M-E}Lfl^ E^I^S. 

£ 3(a) ^ £ 3(b)fe ^r-g-^ 431" ^-fr M"^^ 5L^1-°1 

5- 4(a)ir <a -^HH] nq-s. ^a] 7 ]o| 7 fl^*l «£o]c|.. 

£ 4(b)fe £ 4(aH JE^m *m ^Ai 5] S f q-Ej-vfl^ « £ ol^. 
5. 4(c)^ £ 4(aHl *f|2 ^ 2)5-1- M^^r "-Sloltf. 

53-4 



1020030024781 #^ ^^>: 2003/9/4 

<14> .g. Tg-Tg^ olE^jol^ofl ^ ^o.s, -If-*] ^E]-efl»t Al^l- A>-g- 

^Ht 4g-o]7l i^^l-ol Sojojol oj^Ti #t}. eflolE^ xj^ £t ^o]^ 

a ^ *>M-fe #^ ^r^Hr* ^14. ^o]Ei ^ ^r£# ^o]^ 

W$ ^ ^ §>M-^ *>q-^ ^7) f- o]^ ale cflolEll- *i^> 
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1020030024781 #^ <H*}: 2003/9/4 

^(double data rate, °|^} DDR°] s}- *}-) ^2.e] ^H^. DDR °flS. 
s] ^lizr ^ 6J|*1 (rising edge)2j- o]]^ (falling edgeH ^-7}^} 

cflojEil- #^ ^71 ^ ^ c-HojEil- # 

<17> ^71 ^ 1- o]^$] tilH c-UcjE^l- ^ijRr oji 

tt ^e] ol e ai^s. A>-g-^ ^Mt}. ^e] a]e aijt^ ^e] ellt a]s 

(multi-level signaling)^, 2-efl^ *l^r^ ^>M5f, # 

<H /lit 4-elTi ^3L» A>-g-^ ^-f , 2-efl^ a> 

-g-*Rr «1*H -g-^tb #^ ^^S. 2«fl^ dH&H- ^ 3- 

*r°l , <« ell^^r ^ *r°l7> #^1-<H ^ 7>^ 

<18> ^ 7>^ol t^s-uUi ^4^1- ^7>A] 

71^1 tiHE-1 ^^£1- *j:A o V Al7 l^ cflolEl ^7> iL^ 

[^o] oj- J77} ^ 71 4^11 
<19> 4^ -& «^ 7l#3 3^1^ ^71- A] ? 1 *1 

C-flo]E^ ^E^lol^ ^ ^ ol^- ^Al7l, ^71, ^>7l ^A]7l^ ^ 



53-6 



1020030024781 #^ Q*}: 2003/9/4 

^171* tiVi^j £ -*7l #^l7l<4 ^7l» if"^ C-flo]E^ OlE^l 

^ £ *)--§-] 

<20> ^-71 71^3 ^aj] # ^S>7l W £ ^ ^A]^^] Of^ ^Al7]^ 

^]1 #^1 7l§ #^ofl -§-#*H 7|]l tflojEil- #<3*Kr *fll ^ 

%^7\ Al 4^1 71^ #SH Ul^H 90S ^ 7}X]^ ^2 ^ 7] § # 

«M -g-#*M ^12 #^ ^olEil- #^<5Rr *fl2 #^ ^sM^l!- ^l^H, ^"71 

*u #3 ^-71 ^12 %n dioiE^ Ai^i- -?-^>^ ^ 

#4. «>^^7lSfe, ^"71 ^7l^ ^-71 #^^1 ^7l^O.S ^S^, ^-71 
*Hl #3 t-HolEisq- ^71 ^12 #^ tiMBi7> f^^M ^71 ^1J17> 

<21> ^-7) 7l#^ ^*>7l <H ^*HH ^l7l^r 

*lU ^ 7l§ -§-#*H ^3 *fll <&% ^# 

^11 ^ ^IS.; ^ ^"71 ^11 ^1 7l§ tl^H 90£ ^ *M» 7> 

*)]2 ^ 71^ #^^11 -§-#*H #7l ^^H, *fl2 <^ 

<22> 4^^*1-71^^, *fll ^ 71^ 3^ #*H1 ^-7l^Cf. 

<23> AJ. 7 1 ^^1-71 ^tlr <H ^Al^oll rc|-^ C-flolE^ °1 

E^o]^ Aj^Efl o. cflolE-1 *3 ^2 CflolE-H- 90£^| *M« 7> 
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1020030024781 2003/9/4 

7]3L #7l #^SL3. #3*Rr ^7l; £ #7l ^]S(^*>, # 

3 ^1^)1- 90S £|# ^Ht 7^11 Z^-Z| «fl^*><^ #7l ^|1 C-flolE^ ^ #7l 
*fl2 C-UcjEil- 4^*Rr ^7l» ^-Ul^l-Cf. 
<24> «j-^^§>7lS.^, #7l ^7}^ 7l§ -g-^H #7l 1 

c-Ho]e^# #^*Kr afll %;% ^&c°\*\\ % #71 *IU ^ 7l§ ti^H 90 

£ 3# *H» 7>^1^ *fl2 ^ 71$ -g-^M A2 #3«Hr 

<25> Stt W>^*>7lS.fe, #71 ^J7l^ *f|l 7l§ -g-^H #71 

#Jl« sfl^H #7i afli c-HojEii- 4€*Hr *)U ^# sis.; £ #71 *fli 

7l§ #^^1 ^#4 90S 3# 7>^m ^12 ^ 7l§ # 

«H -§-#«H #71 #5-* #71 *fl2 r-flolE^l- ^*Rr ^12 ^ 

<26> ^-71 7}^ Sf^l # ^«V7l ^tb ■& <g ^AHHl 4f a_V£^l # 

*1tt *fll'#3 cflol^ ^ *(|2 #^ c-flolEl* 90S21 ^1# ^ol§ 7>^1J1 f^*} 
<*) ^ #s» iJ-^Kr ^71; #Jl» 90S 3# 7>^1 

jl *fl^*M ^ n°\^ ^ *H2 <a§? hm^-i- ^m^Rt ^#7i; ^ 

#71 ^#71 £ ^7l# *)H*Kr 3L^# ^til*>Cf. 
<27> M. ^TgiS] ^-##^1 Ol^ ^ l^tgs] ^ AH 1 ^#3^r 

*«-*l °l*fl*>7l fl^Hfe ^ u]-e^tb ^*H1# <-lHSRr ^-f- 

s^ £ s^oil 71 ^-g-ir ^H^^l ^4. 
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1020030024781 %^ <£A- 2003/9/4 

<28> ol*K ^^t!r S'S-i- %^*H «>^t> -g^^s.*], 

^% ^ ^ s^ofl ^^tt -*M|# 

<29> £ l(a)fe <^ ^Al^cHl C^o]E^ ^E^H^ 7 fl^ 

£ ^71(100), ^1 71(200) ^ ^^(300)* ^-w]*Vt^.. ^7](100)^r Al % 

A2 7}^ #^(TClkl, TClk2)-g- °)-%-?>}°\ ^ *\)2 cfl °1 £i (TX_D1 , 

TX_D2)^ ^!JL(TX_D1D2)«- *1^*K300)-^ ^71(100)^ 

*>M-^ #*HH 27fla] #^ A] Si- ^Jl, JEE^r ^-7^2] 

<so> ^A] 7 ](200)fe *fll ^ *fl2 ^ 7)^ #^(RClkl, RClk2)-a- °l-§-SH ^ 

AJS(RX_D1D2)» *fll ^ ^12 3HEKRX_D1, RX_D2)# 

cf. ^^171(200)^ ^"^l^l^l 27fl£) cljolEKRX.Dl, RX_D2)» S.^ 4 

^ ^£ HL^r ^sl cfs if 7 fl£] #*HH z^o} og^ dlojEil- 4*-^ 

^£ ^icf. ^1 ^ ^12 #^ c-flolEKTX.Dl, TX_D2)^ ^ z\}2 <^ ^ 
(RX_D1, RX_D2)^ 2-efl^t ^1^^ , ofl-i- , *M31194 szj 

13 ^ S-f i«-gr £fe ^IJ:^^. *fll ^ »12 #^ 31 °1 E i (TX_D1 , TX_D2)7> 5>1^- 
#^(Clk)2l *V ^7]^ 2«lm^ ^JJ<(TX_D1D2, RX_D1D2) 

^ #3(Clk)^ *V ^7]^" 4«1B cflolEll- ^ ^cf. 3]^ #eJ(Clk) 

^ IV ^7l# tJlH E}<yol2f ^Vr}. 45}a^ A]^( T x_DlD2, RX_D1D2)^ w]B 
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1020030024781 #^ °J*>: 2003/9/4 

2 HlB c-Ho]b1# ^ =LB\B.S., ^-tg^ oj ^aHH) 

tl\o]B\ °}B\2\]o]^ X\^-& 2]^- #ej(Clk)Sl ^ ^71^" 2^]^^ cflolE^l- ^ 

^f-tfs) 3]o]Ei-§- (Double Data Rate, <X*> DDR°1 f-) 

<31> 5L l(b)£r U ^Al^oflAi A>-g-£]^ 7 ]§ ^7fl« 

M-^fe £^14. 0 1# XU #^1 7l§ #^(TClkl) £ XU ^ 71 

§ #aKRClkl)£ ^ #§KClkH ^7l^cf. ne}JL, X|2 ^ 7l§ #e} 
(TClk2) 31 XI 2 ^ 7l§ #sj(RClk2)£ ^-*f €"^(Clk)^ ^ 90£^ 

<32> JE. 2(a)^ £ KaH ^71(100)^ 7fl^^<y «£olcf. £ 2(b) 

TT ^71(100)^1 ^-gr M-Bl-vfl^ E)-olnl £o ]4. 
<33> ^A]7l( 100 )^ *fll ^ c^o] 131(110), Xl2 #^ ^°)V\<il20) 31 

i^=(130)» ^wlt!:^. 
<34> ^1 ^ =E>ol^(110)^r X]l #^ dlolEi(TX_Dl)» XU 7l$ 

(TClkl)^l -gr^H XI 2 #3 S. eH «1(120)fe- XI 2 #^ HH^i 

(TX_D2)* XI 1 ^ 7l§ #^(TClkl)3if 90-££] 7}*]^ Xl2 7] 

§ #^(TClk2H -g-^*}-^ X|l ^ XI 2 #3 S.eWHKno, 120 )fe 

M-^l 2n= (130)oll ^ i^=(130)xr ^1^(300 HI ^ 

bM, XI 1 ^ XI 2 H.el-olHl(ll0, 120)5.-^1 tfl o] e] (TX_D1 * , 

TX_D2')7> ^ i^.El(130HH tH«fl*H, :^-id(300)£.3. ^ ^ 
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1020030024781 #^ <U*}: 2003/9/4 

71(100)^ ^ 7fl£] #^ dlo]El(TXJ)l, TX_D2)1- 90S 3# 7^11 

^1J:(TX_D1D2)1- ^-id(300)# -§-*M ^7}S. #^ JEL^M 

«U110) ^ ^2 #3 ^efol^(i20)^ 1- t} *>M-S1 ^joll if-^ ^ o^cf. ^, 

^7l(100)7> S>14S1 ^ o^t}-. ZLE^, Tfll #3 J= 2^1^(110) 

^ *fl2 #^ = e}-o]«Kl20)Tr ^ cf^- ^-^1 el] ^rS. 5M. , &#7] 

(100)7} sel-o]tH(iio) ^ ^fl2 #^ =e|-olB] (120)1- AA if-*Kr ¥ 

^11 ^ ^12 #^ E^ (TX_D1 , TX_D2)^ 7}^ ^<y- 
^H^l*!^ eflf)* 7>^ ^ $X$= &3L°}*)-. *fll ^ ^12 # 

^ cflolEi(TX_Dl, TX_D2)7> S^- S.^ z\]°]k\o}t£ ^ ^Jl(TX_D1D2) 

ir 3112(H) , *f|l ^ ^12 #^ c-11o]eKTX_D1, TX_D2)7> 3.^- S.z\ S.^-z)M 
c-ljolE^ol^ ^ ^]J:(TX_D1D2)^ S.^-efl'i(L), ne|Jl, ^ ^2 #3 3)o]e1 
(TX_D1, TX_D2) ^ s->M-^ 5.2] ^>olefl^ cflolElol^i cf=. ^j-uf^ S 

-fefl^ tiHEiojTg ^1J1(TX_D1D2)^ ^-tefllS (M)^§- 7>^14. nl*s||^(M) £r 

^11 ^ *112 #3 JELe^ltHUlO, 120)^ ^1^ c-HojE^^ ^^Rr 

*fll -EL5H*|(110)ir *fll 7l§ -l-^(TClkl)^ ^ <HH ^ 

°11*H1 -§-#*H Tfll #^ cilolBKTX.DDl- *±A*\, m ^ ^A°] 

»U 110) 3.^3 «1H tijE^cq cflolE^l- ;*fll 7l§ #^(TClklH] 

^l^M ^2 #^ =e(-ol^(i20)^ *fl2 ^ 71^ #^(TClk2)^ # 
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1020030024781 #^ <H*}: 2003/9/4 

* °fl*l £ °fl*H -S^H ^12 c-Ho]Ei(TX_D2)# #^*V4. 

A2 J= 2^1*1(120)5.-^ ulB. Bj-og(B)^- ^j. w)h^ ^M^?} afl2 ^ 
7]^ #^(TClk2Hl ^7}^\o\ 
<38> ^ *H2 ^.&(-oltH(110 ( 120)5.^1 #^£]^r ^ = 

(130HH , ^1^(TX_D1D2)5.^ tg^^t}. ^ES, ^IJl 

(TX_D1D2)^ *fll #^ cl)olEi(TX_Dl)^ *fl2 #^ e| (TX_D2)» <#sl 90S. 
7MJL Alsolrl-. 

<39> ^1J> (TX_DlD2)^r ^<#*V ^-Ir-i-^- 7>^lcf. «1H ^(A, B) # 

^ ^1JL(TX_D1D2)^ £^1 S]*H ^^fl^lcf. tilH eHKA, B) ^ 
Aljro] 5_c$o_ 77^3. uj-^o^ ^ a}-^, ^ 4lJ< (TX_D1D2)^ 77> 

*1^1 ^#(S1~S7)# 7>^ ^ SUrdl, o]o|| c^lH^ #jfl*l A^t^l}. 

<40> £ 2(bHl ^IJl^ ^1 7]^ #§i(TClkl)* 7]^o.S. 1- 

S2-S7-S4-S5-S3-S2-S5-S2^ ^SLS- ^ ^>1€^# 7>*H , *fl2 ^ 7]& 
#^(TClk2)# 7l§^S 1- aflfe S6-S5-S6-S1-S3-S6-S1-S6^ ^^.S. ^1- *1€^ 

♦ 7k*lc}-. 

<4i> 5L 3(a) £ 5. 3(b)£r ^^l *>-8-3fe ^l" 33* M-EMm £^<^1^-. 

^*£: «1B Bf<y -g-ovcq a] j: 2.0^1 ^sl^cf. 431-^ ^ w]H HMel* 
i^-t!:^-. cflo]E^# 90S 3^*1"I- 7kxl:n. ^tK^-S.^ , A «1B Bj-<y^ 

#^HH ji^, ^-i-o]] ^ tflolE^ # *l-i-Rr *fll #3 

(TX_D1)3 ~ ^(full-bit) c-flolE^ojji cfs. ^q.- ^ 2 #^ cflolE^ 

(TX_D2)S] ^ 7 fl^ tilS (half-bit) c-ilolElolcf. a]-^ B «1B E^o} ^ofl 

53-12 



1020030024781 %:^ <QA- 2003/9/4 

*1 ^ HIS $]o}&\ & A}2 ^ t^o]Ei(TX_D2)^ 

<42> £ 3(a)* °fl* S2 afll #^ cfl o] e] (TX_D1)^ S}uf- 

2) #■ HlH cflo]El(A3)^ afl2 #^ cflolEl(TX_D2)^ B2£| *f- ^ = 
B3^1 % «i^fl ^!5L°lt}-. A3^ ^*fl til b B2£) ^ 

§>H alB7> 2.^- 3.3 ^>olefl«t(H)olss., A3^ 33 ^ ajM B2^ 

A3^1 ^ S.^ t}o]z]}**(}])o}jL B3^ ^ «i^f| ^-5. ^ 

3.^31 *t(L)°lH.3, A3^ ^f- B3^ ^ *>5. 

91 S2^ ^ = 52] nl^eil^d^Dolcf. S2 3*1 

efl^CL)^ *}Z£ *1B3 ^l^^m cflolE|(H-L)^ S2 ^1-^ 

tilH Bf<y ^-^ H-MSl 

<43> S3 3*] *H3llS(H)2] # w]h 31 <>1 3 (H-H)^- 3*] *M eflif(H)^ 

3*} ^olEfl'iCH)^ S>H t>lB3 ol^^l tHHEi(H-H)^ ^^°]^. 

^^H, S3 ^l"£r B^ ^o> H _H^ 7>^Cf. -ftA}^ 

B3, «]H b}-^^, SI M-H^ S5 L-M^l S6 43 

1-^- M-L2] S7 L-L2) 71-^1 cf. w>Sif ^-o] S4# 

^1^1 ^3r M-^^l ^#1:^ ^11 ^ ^2 dlolEi(TX_Dl, TX_D2)S] 51$-°) 

7}^. ttj-ej-A-l, A]^-ofl o^efl ^ ^2 #^ cfl °| B] (TX_D1 , TX_D2)» 
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1020030024781 %^ 2003/9/4 

^ ^ 9X^. §<H, «1H Er°J(A)-§: 7l§o.S. §^ ^1^(TX_D1D2)7> 

SI, S2 iE^r S3°l*£ XI l #^ eflol^(TXJ)l)^ 1^ ^^(H) cflol^ojji, ^ 
3 ^lS7> S5, S6, S7°l^ X]l #3 dlo|EKTX_DD^ S.^ 3.^-31 *t(L) cfl 

<44> =L^, S4^ °1^ (duality)* 7>^t]-. 3} £ 3(aHl 5^1 

€ XU #^ 3MeUTXJ>1)^ * U 1H cflo]EKA7)^ xl2 

3H£l(TX_D2)sl B6^ ^ §>H B7^ ^^fl *}5_ *]^_9] ^^^tq.. 

°1 «fl, # HlB 3M3(A7)fe- 3.*| *>ol^ig(H)olJL ^ 7fl ^ HlB HH^i 

(B6^ ^f- a]H, B73] ^ S}^ S-f ellKD^cf. ^ 

aj^fl Tj-^l^ £ 3( 5 )6H £A]^ w>5f ^-o] ( xil c-llolEKTX_Dl)5l # «1H 

dH^)^ X12 #^ cllolEKTX_D2)5l B621 ^ = «1B.^- B7^1 ?J ^*fl 

<5>s H]Eoj f^olr}-. o] ufl, § HlH dM&|(C7)^r S.^ 3.^31 *t(LH ip- 
7fl^| «1S dHEi(D6, D7)^ S.^1 5M^ll(H)ol4. 

<45> S4^11 cfl^V Jf- 7>*1 ^-fS^-Ei, # tilH HI <X B] ^ tilH 31 o] B] 1- H>^i 

*H ^ ° a v ^ 91^. <i» ^-<H, tilH e]-o](a)# 7l^o.S *}<X, 

^1^71- S4ol^, ^1 1 #^ cllolEi(TX_Dl)fe Xl2 dMEi(TX_D2)£l 
dH El (inverted dataH^-. S4^ 3,^ ^\o}^\2\. 3.21 S-f 2flt(L) 

3M3^ ^]Jiols. s . > ^u}^ cllolE^7> 5.^1 ^(LH^ cfs. smo} 

ciM^fe S^l wH^CH)^ £]^°> *f7l nfl-g^l^r. 
<46> £ 4( a )^ JE KaHl ^71(200)^1 7}]^^<?1 l-^ol t}. o]f 

a^V^, ^r^l 71(200)^ XI 1 ^ S] 5.(210) ^ X]2 ^ ^5(220)^- ^tiltVnf. 
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^71(200)^ *fll ^ 7l§ #^(RClkl) ^ *fl2 ^ 7l§ #eJ(RClk2)-g- °l-g- 
*M ^ ^1J1(RX_D1D2)# ^sH, ^1^(RX_D1D2)S-^B] afli 

^3 HMeKRX.DI) ^ ^12 ^ c-)lo)E^(RX_D2)l- ^tVtf. 5)^.(210) 
*Hl ^ 7l§ #^(RClkl, RClklbHl -g-^SH <^ ^1J:(RX_D1D2)1- 

*f|l c-fl°l^(RX_Dl)l- 4€^=k °1 °fl , ^2 ^ S]S(220)^1^ 

^JL-t(RX_D2_even, RX_D2_odd)^r 6 l-§-t!:^. ^12 ^ £]S(220)£- ^2 
^ 7l§ #^(RClk2, RClk2b)<Hl -g^M #33 ^1^(RX_D1D2)1- *fl*!*H 

*112 tflolEKRX_D2)# ^^*>cf. °1 ^1 ^ 3]3.(210HH #^S]^r 

-tlJL#(RX_Dl_even, RX_Dl_odd)-8r ^-g-*)-c]-. ^ ^ 2 ^ jr)^(220HH # 
: ^$\^ $7] 4l5H-(RXJ)l_even, RX_Dl_odd, RX_D2_even, RXJ^.oddH cfl^fl^i^ 
^HH A oMl^l 7l^*Vcf. *fll ^a] 5} 3.(210) ^ *ll2 ^1 S) 5.(220)^ 

S^i ^ 5W. ^, ^7l(200)7> ^>M-S1 #*]^ ^ ox 

cf. neiu}, *fli ^ S] 3(210) ^ *ll2 -r^l S) 5.(220)^ AA 3. 
M *r5. 5W. ^, ^7l(200)7V afll ^ 33(210) ^ *fl2 ^1 s)3(220) 

°m ^1J1(RX_D1D2)^ ^l7l(100HH ^ -tlJL(TX_DlD2)7> 

*l^-*](300)^: ^71(200)^11 °ms\^r ^S.^. nJ-eH . <y e| tiH 

BKRX.D1) ^ ^12 c-11o]e-1(RX_D2)7> ^^-§1 ^-^51^, ^11 c-llolE-1 

(RX_D1)^ ^7l(100)<HH *fll #3 cfl^lBKTX_Dl)^- *fl2 ^ 

3 dMEi(RX_D2)^ *112 %:% tH1o]e^(TX_D2)^- -g-^l-tk 
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<48> £ 4(b)^ S. 4(a)°fl m ^ 2)^(210)^- M-^ifl^ 

ojl- %2xf>}&, ^1 ^ i)S.(210)^r *}o]/jiL^efl^ ^#71(211), oll-efl^ ^ 
#71(212) ^ ^ Ell- BflA^ (213)1- S^-W. 

<49> s:>ol/^.f efltf ^#71(211)^ He)^5.(pre-amplifier)(211_a), # «1H Bf 

°J ^^-7l(211_b, 211_c) ^ ^l/efl^C sense and latch, ol*> S/A)(211_d, 
211_e)« ^tb4. ^H/iM^l^ ^#71(211)^ ^ 7flsl # «1H E]-<y 7]& # 
^■l-CRClkl, RClklb)* 

<50> ^11-511^ ^#71(212)^ H5l < S^(212_a), «1S ^^7l(212_b, 

212_c, 212_d, 212_e), S/A(212_f, 212_g, 212_h, 212_i) ^ tflo]E] ^ 5}S 
(212_j, 212_k)* S^cf. Ditellf ^#71(212)^ 47fl<2l s} = «1B Ej-°j 7 ^ 
#^(RClkl_lst, RClkl_2nd, RClklb_lst , RClklb_2nd)^§- ^V-g-W. 

<5i> DDR Q^f%7\] ^*8*}7) 31<5H *fll ^ 3^(210)^ ^- 7fl<>l cflo] 

^3., ^ -f^ t^l ol ^SS}- 71^ Vl}o}^ ^if 7}7]b ?M ti}eJ-^V4. 
*fll ^ *fl2 c-flolEi(RX_Dl, RX_D2)^ -9-^ 7l^ dlolE^l- «1 

M-El-uf^ ^lolE^olcf. 

<52> ^A] S)S.(210)2l -f^ C-flolE-1 *fll cllolEl(RX_Dl)5l -f^ 

3H&|(RX_Dl_even)-I- 4€*}^r «H , 7^ c-flojEi ^3.-^ *1]1 *1M 

E-1(RX_D1)S1 71^ cilolEKRX_Dl_odd)l- 4€*H= ^% W. 
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<53> +x\ 3)5.(210)^ -f^ 3H&| ^g.^ He]<^H-l-(211_a ) 212_a), # 

«1H Ef<y ^^-7](211_b), *>5. «1H H^-o] ^7l#(212_b, 212_c), S/A* 
(211_d, 211_f, 211_g) ^ dHEi S]S(212_j)l- S^W. 

<54> *)]1 ^Al 5|S.(210)^ 7]^ c-flolEi ^3_±r He] <^Hl-(211_a, 212_a), # 

«1H ^^-7](211_c), «1H ^^-7]l-(212_d, 212_e), S/A#(211_e, 211_h, 

211_i) 3* c-flo]^ S]5.(212_k)# a^-tb^. 

< 55 > -A} 21^(210)^ ^ 7fl2] 7l^-^o] ^^S-, ^ ^« ^ #*l/2fi*l# 

£W^*H ^r^W. <4|# #^ , -f^r ^^-7)l-(211_b, 212_b, 

212_c)^r ^ 7l§ #^#(Rclkl, Rclkl.lst, Rclkl_2nd)-§- °l-§-*}<*l 3^ ^ 
* *r<8th=K ^ ^H, 71^ t\]o)tl Ti^o) S/A#(211_e, 211_h, 

211_i)£r ^! 71$ #^#(Rclklb, Rclklb.lst, Rclklb_2nd)^r °l-§-§V^ 
^ sfl^l ^^W. 71^ c-flolE^ ^^-7)#(211_c, 212_d, 

212_e)°l ^2]-* nfl, -f^r 3 S3] S/A#(211_d, 211_f, 211_g)^r 

<56> ^A] 71(200)^ ^Ml^Tll ^^^>7l *H £ 51- %V2.^c^ ^Al 7 ] 

(200HH A>.g-s|^ ^a] 7l§ #^1-^ *I^*>^ ^4 

<57> ^A] 7]^ #*Hl^r 7 >Xl ^fl-S] 7l§ ^, # alB 71^ 

«1H e}^ 7l^ #^o] ojcf. Reikis- Rclklb^ # B]-<y w]H 71^ 

S^^S^, #2. 1805^ ^ *}°}^t 7}*)^ 7 ]§ #^Olcf. R C lkl_lst, 

Rclkl_2nd, Rclklb_lst ^ Rclklb_2nd^ «1B E}<y 7]^ 
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<58> «1B B]-<y 71 § #^(Rclkl_lst, Rclkl_2nd)^r # *]B eJ-^J 7]§ # 

^(Rclkl)S^-Ei ^|^^cf. wis 7)^ #^(Rclkl_lst, 

Rclkl_2nd)£: # «1B E}oj #s}(Rclkl)4 ^-^>7fl ^€ ^£ 

<59> £ 5 ofl w}-<4 ^-o] ( (X£°1H 180S A]-o)7> ^olefl^oljL 180£.<HM 

360S A>oi7> ^-f efl^o] # h]b Ej-<y 7l§ #ej (Reiki) tflal«H, s} = t»lB 
E}<3 7l§ #^(Rclkl_lst)^r 0£.«H1>H 90S ^M 1 ?! efl^o] ji, *}-B h)e ^ 
«3 7l§ #^(Rclkl_2nd)^r 90£<Hl^i 18051 ^o]^ *H efl ^ °1 ^ . 

<eo> §>s HlH Ef«y 7l§ #^(RClklb_lst, RClklb_2nd)^r zj-zj- «1B e}<3 
7l§ #^(RClkl_lst, RClkl_2nd)^ 1805L *V°1» 7>^lcf. 

<6i> § «1B E}<y7l$ #^(RClk2, RClk2b)^r # *1B E}<y 7l§ #ej(RClkl, 

RClklbH ^ 90S 7>x]^ #^#olcf. # a]B E}<y 7l§ 

#^(RClk2, RClk2b)*}- «1B E}<y 7]§ #^ (RClk2_lst , RClk2_2nd, 

RClk2b_lst ^ RClk2b_2nd)^ ^Itt, # «1B Ef<y 7l§ #^(RClkl, RClklb)^ 
wlB Ef<a 7]§ #^(RClkl_lst, RClkl_2nd, RClklb.lst ^ RClkCb_2nd)^ 

<62> 4a| £ 4 (b)» %i-S^>^ , *Hl ^ 33.(210)^ A oM]*l 

<63> ^7-1, -f ^ Cflo]Ei *fll ^3.(210)^ -^^M- ^ W 
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= 3«8H(211_a)fe ^1^(RX_D1D2A)« 
'RX_DlD2A'^r afll -r^l £)S(210H1 ^ ^ 4!3l(RXJ)1D2)-I- M-E^ifl 

^ A o v t^Tlt ^V-g-^H^: 'RX_D1D2A'^ •rx_D1D2' 

*eJ«g = (21UOfe *>-^ ##7l ^Efl^ ( oja a1s(RX_D1D2A)» *fll 

^(VrefM)^ w]jn*>cf . n a] <gH.(211_a)^ ^ ^(RX_D1D2A)7} 

*Hl A § ^(VrefM)^ 3^ sHsfl^ ^]JL», ^ <^ 4]Jl(RX_D1D2A)7}- 
*fll 7l§ #<y-(VrefM)iL4 S.-fefl^t^ Aljr* , ^ls(RX_DlD2A) 

7} *U 7l§;*i<y-(VrefM)2}- -fr*}*^ ^IJlI- #3^tJ-. # HlB 

^^-7l(211_b)^ # w]H E}-<y #^(Rclkl)^ ^H^llS ^#^H1 

H(211_a)S] #^ ^0^1- 3 -§^4. S/A(211_d)fe # «1B Bj-<y 7l§ #^ 
(RClkD^l ^.-f efl^ ^t_> ^o_Hl # «1H Bpj ^^-7l(211_b)^ #3^- #*1*KIL 
Hfl^sV^ *fll -f^ dl^Ei(RX_Dl_even')« S/A(211_d)^ # 

^ ^^-7l(211_b)^ ^l^M^ sL*\ jH^]1(H)2] *fll He) -f 

^ e11olEi(RX_Dl_even')l-, S*] ^-3ll£(L)£) *fll -f^ c-fl 

°lE-KRX_Dl_even')-I- 

^l/S^- 31 ^#71(211)^ ^1^(RX_D1D2)7> SI ^fl*l 

S3 ^ 1- <^ <5H4<H1 sfl^}^ 5.2] SH3lt(H)^ T3flolEKRX_Dl_even , )# 

, ^ ^1^(RX_D1D2)7> S5 S7 <^ *KH1 sfl^}^ 5. 2] 

S-fefl*t(L)^ c-floiEKRX_Dl_even')l- ^ ^1^(RX_D1D2)7> S4 

Sfl^*}^ *>°l/5.-f ^#7] (211)^ S3 *}<>lefl*i(H)2] 
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(RX_Dl_even')l- #^ ^5. $Xn, S-f !«(L)s} (RXJ)l_even' )* 

#3^3 ^1^(RX_D1D2A)^ ul^efl^ 3#7l (212)3 He]«gH(212_a)S.iE. 
°J^^cf. ^#7l (212) si = Bl<8 = (212_a)fe ^ °J 3 ^IJ: (RX.D1D2A) 

1- A2 ^ *H3 7l§ ^(VrefH, VrefL)-4 wl^cf. <S = (212_a)*r ^ 
3 ^!Jl (RX_D1D2A)7> *f|2 7l§ ^<y-(VrefH)4 *fl3 7l§ ^(VrefL) A>oH ^ 

f>}o}i\}?£°\ Ajjrl-, S.-fefl^Bl Aj^f #^*Vuf. 

*)U tfl^l *H3 7l§ ^(VrefM, VrefH, VrefL)^ ^-7fl7> £ 8°fl 
£ 8^ ^-a^, ^1 7l§ ^(VrefM)^- *M 31^004 S-^-efl^(L) 

#3 ^ *M3 ^ 1/2*11 *fl^cf. ^12 7]& *i<£(VrefH)£r 3.3 ^HH(H) 
54 3*] 3^-3M(L) ^ *V°13 ^ 3/4°fl «fl^cf. ^Jl, all 3 7]& # 

U-(VrefL)^: 3*1 «H 31 1 004 3*} 3.-fS|)HD(L) #3 *M3 9= 1/4^1 

cfA] 51 4(b)!- %^*>^ , «1B Ef<y ^^7l(212_b)^r Sj-H. «1B Ef°J 

7l§ #^|(RClkl_lstH -§-#«M He1«SH(212_a)^ #^ ^, 
ts}B «1H Ej-<g ^§-7l(212_b)^ HlB Bf<y 7l§ #^(RClkl_lst)3 *>o]efl 

t ^^oj-oH x£^°«B(212_a)^ #^ ^J"* S/A(212_f)-cr «} 

B Ef<y 7l§ #^(RClkl_lst)^ S^-efl^ ^-?> ^§-°H| = «1B &)-<y 3 €-71 
(212_b)^ #3* #*1*>JI Hfl*lW. S/A(212_f)^ tilB Ef«g ^^-7] 

(212_b)^ #3°1 r^S* o)^i-ol^ S 3j ^folefl^(H)^ A}2 t) ZL^^j o>^Tg 
3*1 B-MttU^ Ajif #^^tf. 
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«]B Ef«y ^^-7l(212_c)^ tilB E}<y #^(RClkl_2nd)<Hl 

-g-#<5>^ Hel<^H(212_a)^ ^, «lB ^^7l 

(212_c)tt t>lB Bf<y 7l§ #^(RClkl_2nd)^ He1«S 

5L(212_a)£] #^ ^lJl«- S/A(212_g)^ «1B 7]§ 

(RClkl_2nd)3 ^o]] <5>H. WlH ^ (212_c)^ #^-§- # 

*1*)-:el sfl^lt!-^-. S/A(212_g)^r «]B Bj-o] ^^-7l(212_c)^l #§H 

5.3 *Heflt(H)^ 41JL-I-, n^^l 3. 3 S-fefl^(L)^ A}jr# 

cilojE^ 4]S.(212_j)^ S/A(212_f, 212_g)£] #^ ^Hd*H 

^ dlolEi A]3L(DATASELl_e)# #^t}. tiHEi ^!« s)S(212_j)^ fee) 

^-(AND) n^A], cflclE^ 3S(212_j)^ S/A(212_f, 212_g)^ # 

S(DATASELl_e)# #^^31, S/A(212_f, 212_g)^ #3 ^ ^el-JE 

5.2] S.-feM(L)ol^ S-fefl^(L)^ -f^ cfl o] E| ^Bji A]^(DATASELl_e)« 

S/A(212_f, 212_g)2] #^ ^1^7> 2.^- •«M^(HHeHT 
^ 41Jl(RXJ)1D2A)^ S4^, M-M 7Wtt ^#°l5|^ 33* 

^E|^BjiA^(213e)^ afll He] -f^ t-HolEKRX_Dl_even')^ *fl2 7)^ ^o]e] 
(RX_D2_odd)# *V*i^ dlolEi* ^A]*>Jl ( -f^ c-flolE^ A]s(DATASELl_e)<Hl 

-g-^H A oM ^ C-flojE^ # <>|^ <5>M-i- AiEfl^c^ #^4. ^^l^o.s. 

5 Jj^1(2l3_e)^ -f^r ^eji A]^(DATASELl_e)7> 3_z\ 5.^-efl*I(LH ^ *fll 
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He] -f^ ^olEi(RX_Dl_even')l- ^i^H #^^>JL, -f^ *IMe| a]J: 
(DATASELl_e)7> 5.3} *}o] efl*i(H)<X^ ^ 2 7l^ t-flo}Ei (RX_D2_odd)^| 
^» M^rtk ^1Jl(RX_D1D2A)£] 431- 0 1 S4*] ^-fofl^r, s> 

ol/S^-efl^ ^#71(211)^1 #^ ^]Jl(RX_Dl_even\ RX_Dl_odd'Hl -§-#*H XU 
-f^r cflo]B|(RXJ)l_even). ^ XU 7l^ clH^ (RXJ)l_odd)7> #^3^ o>u) 
3h ^12 ^ 5)5.(220)^1^ #33^r Xl2 -f^r 31 °1 ^ (RJLD2_even) ^ Xl2 7]^ 

^)olEKRX_D2_odd)oll -§-#*}-<X XU -f^ ^olEKRX_Dl_even) ^ XI 1 7]^ 
Ei(RX_Dl_odd)7> #^^4. ^3 ^1^(RX_D1D2A)^1 ^l^l S4<?1 3 

-r-°11^, ^H/S^IH ^#71(211)^ #^ ^lS(RX_Dl_even' , RX_Dl_odd' )tt 

XI 1 *r4l 35.(210)^: XI 1 -f^ cllolEKRX_Dl_even) ^ XU 7)^ x$o}^ 
(RX_Dl_odd)# XI 1 ^1 7l§ #^(RClkl, RClklbHl ^7l^>7l $\*Y 

#(214e, 214o)^: c| ^l^Rr ?M y}E^}tf. 

€^«(214e)^ D €U #.§(D flip-flop)^-^, ^E)#ifl^ ( 2 13e)5.Jf 
#^3^ tflolEil- XI 1 ^ 71^ !-&)(RClklH ^7]?>\°\ XI 1 -f ^ c-HojE] 
(RX_Dl_even)5^i 

7^ C-flolE^ ^Sf ^i!5 Xll ^ 5)5.(210)^ ^-§- ^ 
7l^ C-flolEi 7§3,^2) -g-^ -f^ C-flolE^ ^5.^-2] ^JZf ufl °- 
-B-A>^]-Cf. 7]^ Ofl O] Ei ^5^1 A}-§-£]^ 71^ -f^ C-]] o] E] ^ S. 

°fl ^M^^r 7l§ wl^]-<X zj-z}- 180 51 a) ^ *>o]§ zK^t}. 
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«1B E}<^ ^«-7l(211_c)^ -§■ «1H 7]§ #8}(RClklb)2] 3r>o]efl^ ^ 

tb-S-tHl H.el^H(211_a)^ #^ ^]^» 3^4. S/A(211_e)^ * «1B 4<y 
7l§ #^(RClklb)^ S-feflt # tilH ^^7l(211_c)^ #^ 

* ^1*>jl efl*l«M = 3 7}^r cflo]EKRXJ)l_o(id')« #^4. 
S/A(211_e)^ S- «1H 3-g-7l(211_c)^ #^°] 5.*] *}°] 

eM(H)^ afll cHolE^(RX_Dl_odd')l-, =l%x) 3.*] ^-eflt 

(L)9) *fll H&l 71^ cHolE^(RX_Dl_0dd')l- 

«1H E}<y ^^-7l(212_d)^ *1B Efoj #^(RClklb_lst)^] 

-g-^H H^<S^(212_a)^ #^ ^, tilB E}<y ^^-71 

(212_d)^ win E}<y 71^ #^(RClklb_lst)^| ^Tl^^l H^<£ 

H(212_a)^ #^ ^^-^cf. S/A(212_h)^ «1H 7l§ 

(RClklb_lst)^ S^-e^ f>\* alH h}^ ^^-7l(212_d)^ #^-§- 

#*1<5>J1 sfl^l^-cf. S/A(212_h)Tr *}2. tilH 4«y ^^-7l(212_d)^l ^ 
3* ol^-olTg ^ ^ol3l^( H )<3] ZL^^) £>Jl^ ^?11'|(L)S] a] 

h]H ^^-7l(212_e)^r w]h b}°j 7]^ (RClklb_2ndHl 

-§-#*M is]^S(212_a)^ #^ ^, <5}-H wlH Bl-oj ^ «-7l 

(212_e)^ «1H b}^ 7]§ #^(RClklb_2nd)^1 ^Ti^Hl E.^] °g 

H(212_e)£] %n ^^-tb4. S/A(212_i)^ «1H 4°] 7l^ 

(RClklb_2nd)Sl S-fBlM ^tHl «1H B}-<y ^ ^- 7 1 (212_e)^ 

#x\H>}JL sfl^ltV^. S/A(212_i)^ s:>H wis Bf<y ^7l(212_e)£| ^ 

53-23 



1020030024781 #^ <£t\: 2003/9/4 

& ^HefltCH)^ AjJiS, ^.^1 e^Jl^ S3] S.-fefl*i(L)^ 

<79> cflolE^ 2]S(212_k)^r S/A(212_h, 212_i)£] #^ 7} 

*r cflolEi ^ ^l^l(DATASELl_o)l- dM&l 4d«? 3S(212_k)^=r ^s] 

IK AND) S.^o}cf. cflojEi ^^n s]^(212_k)^ S/A(212_h, 212_i)^l # 

^ ^1J17> 3.^- S.2\ *>o]efl^(H)ol^ *>oleflif ( H )^ y}^ ^\)o}^\ ^ a] 

3l(DATASELl_o)# #^^>Jl, S/A(212_h, 212_i)^ Alj- ^ °]}=. ^[^S. 

S.^ S.^m(L)o]^ S.z\ S.^m(L)2] 7)^ t-flojEl ^ ^!Jl(DATASELl_o)# 

<80> ^El§ajA-l(2i3o)^ *fll He] 7]^- elM^ (RX_Dl_odd' )Q *\}2 ^ $}o]b\ 

(RX_D2_even)l- ^r*\v\JL, 7)^ ^ ^]s(DATASELl_o) 

<8i> §^«l-(214o)£r ^#^(2130)^^ *)M^» *U ^ 7} 

^ #^(RClklb)°ll "5-7} §}<*| ^1 7 ]^r dl^lBKRX.Dl.odd)^ 
< 82 > ^ i ^a] s)s(210)^ XI 1 -f^r cfl^BKRX_Dl_even) ^ *fll 7l^ t-flolEi 

(RX_Dl_odd)l- *fll °d ^ cflo] e^ (RX_Dl)5.^i #^*Rr #^ ^ 

(215)* b| ^til*Rr u>^a]S}th 
<83> M(Clk)^ ^ Si*S «!: ^71 ^*_H -f^ C-flojEl 

XI 1 -f^r cflo]EKRX_Dl_even)S.A-1 #^S)Jl, #^2] ^ 

#*fl # ^71 ^-<LH1 ^Sl^r 71^ EflojE] ^JL« -f-^H *fl^3<H XU 
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7]*c 3HEl(RX_Dl_odd)^1 #^€4. *U -f*r 3H^(RX_Dl_even) ^ ^1 7l 
^ cflolEi(RX_Dl_odd)7V *Dl cflolEi(RX_Dl)ol 44. ^£S, ^ 4] 

3.(210)^1 -f^ t-lHEi ^ii2} 71^ c(M4 ^ ^1^(RX_D1D2A)# 

Hi^o> Sfl^^H, ^1 t-llolEi(RX_Dl)l- «i^o> #^tluf. 

#714 £°1 -f^r ^jg.4 7l^ c-flolEi ^sL«- ^«1*H oj^ 

^]J:(RX_D1D2A)-^ ^i*Rr ^ 4 :£i*HH4 Al^Vofl a}-f}-# -* 7 ] 

3 ^J:(RX_DlD2A)-& ^^^^.S sfl^H *l]l ^ 3M4(RXJ)1)# *r 

-£ 4(c)^ £ 4 (aH 51*14 ^fl2 ^ JlS.(220)^: 44^ M-;eo14. 
°1* #^4^, *fl2 ^ 5] 5.(220)^ SH/S.-fefl'i 3 #71(221), ^§^11 £ 
#71(222) ^ ^Ell-^>| (223)# 3L^4. °d ^Jl(RX_D1D2B)^ £ 4(b) $ S3 
^5L(R)U)1D2A)4 ^4 -M^. 

^#71(221)^ »U ^ ^5.(210)^1 SHAM 8 -^ ^#7l 
(211)4 Pfffls, SElofl S (221_ a ), # «1S 4°J ^^-7l#(221_b, 221_c) ^ 
S/A^(221_d, 221_e)^§- 3E^4. 444, 4°1/S. -fefl^ ^#7l(221)^r *fll ^ 
-tl 5)5.(210)^ ^M/iM^l^ ^#71(211)4 ^ ^ ^4°1 ^^^--2.^, <^7l 

4 ^44. 44, ^12 ^4 ^3.(220)51 *M/3.-f %^ 7 ) 
(221)tt # wlH 4°J 71^ #^l-(RClk2, RClk2bHl -§-#4^ ^44<*} , A2 5L 
3 -f<r 3MtH(RX_D2_even') ^ ^12 He) 7l^ 3He1 (RX_D2_odd' )# #344. 
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3#7l(222)^r m ^ 5)5.(210)^) °ll-e^ ^#71(212)^ 
&7}x}£., =Bl«g = (222_a), *>H. «1H EJ.«S 3£-7](222_b, 222_c, 222_d, 
222_e), S/A(222_f, 222_g, 222_h, 222_i) ^ $}o]&\ ^U] 5}S.(222_j, 222_k)» 

i*Kh=K nl-^i, ^l-i-ell^ ^#71(222)^ afll ^ 5]5(210)^ 3 
#71(211)^- ^ ^ ^o^^.o. s> <^ 7l ^ ^s^cf. ^ j 

*fl2 ^ S\ 5(220)^ ^#7] (222)^ SfH «1H ^ 7]^ 

(RClk2_lst, RClk2_2nd, RClk2b_lst, RClk2b_2ndHl -S-^M , ^ ^ 

7]^r ^ 4!JL(DATASEL2_e, DATASEL2_o)# 

^^€^^i(223e)^ *fl2 -f^ cHolEKRX_D2_even')^- *)U -f^r c-JMeI 

(RX_Dl_even)l- HM^* ^r-il^Jl, -f^ HHeI ^lJ:(DATASEL2_e) 

ofl "S-^SM ^"71 ^ c-HojEi ^ §>q.^. ^^a} ^El#?fl^ 

(223o)^ m 7]^ c-Ho]EKRX_D2_odd')^- *U -f^ Ei(RX_Dl_odd)-I- 

HMfH-I- 7}^r 3Me1 ^!5:(DATASEL2_oH| -§-#*H #7l 

¥ 31 ol Ei # 

*1]2 ^ 51^.(220) ^a] *ll2 -f^ 3HEi(RX_D2_even) ^ *1}2 7]^ cflojEi 
(RX_D2_odd)# ^ *fl2 ^ 7l§ #^(RClk2, RClk2bH ^7]*}7l 
■f-(224e, 224o)^- 3 ^wl*)-^ ^Jo] a^^^cf. SE*};, *fl2 ^ 2^(220)tt 
^12 4-^ HHEi(RX_D2_even) ^ *fl2 7l^ E^ (RX_D2_odd)-I- *r4l3H 
*fl2 dlolEi(RX_D2)^ #3^Rr #^ ^^(225)1- D] %o] 

£ 6^ ^71(100) £ ^7](200)5] -g-^ t+Ef-^^ Efol^l^olcf. 
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<9i> £ 6^1 Gl ^ £ 2(a)* ^l7l(100)£] 

^71(100)^ *fll #3 JEL^ojtHdiOS-^Ei *fll 7}^ #&) 

(TClklHl ^71^ tflolEKTX_Dl , )7> IH^JL, *j|2 #3 ^eH^ (120)3.-9-1=1 
2 7l§ #§3(TClk2Hl dlo] E ^(TX_D2')7l- ^^t}. ^7] ^- cflo] E ^ 

(TX_D1', TX_D2')7j- #33^, ^ ^ ^1S(TX_D1D2)5.^ #3^4 . # 
^ ^}jL(TX_DlD2)±r #^d* fs^ ^ 71(200)5- 

<92> G2 ^ G3 ^71(200)^1 M-BfuH^ EHnjSiolrf. 

<93> ^a] 7 ](200)^ m ^ 3?3.(210) ^ *l|2 ^ ^3(220H1 0 ^£)^r #3 

^3 -tl5l(RX_DlD2A ( RX_DlD2B)xr #3 ^1JL(TX_D1D2)S1 ^ Ai^olcf. 

#3 ^ ^1J1(RX_D1D2A, RX_D1D2B)tt -^<H*> 4! JL^^, ^ ^ 2 ^a] 5) 
3(210, 220)» ^-^-^71 ^tgo} ^w.^^ ^-g-W. 

<94> El-oj ^5^oli( T l - T8)^r ^ 71$ #*}(RClkl, Rclklb)^ 

# t>lH E}<y# *U ^ 7l§ #^(RClkl, RclklbHl ^7l£H *)U 

^ 2)3(210)3. ^£)tt ^ ^ ^!Jl(RX_DlD2A)^ 
S2-S1-S2-S1-S4-S6-S7-S5 ££| ^#«-# 7}^. 4 4]^^ 2fll #ej *\}o)t] 
(TX_D1)^1 # «1H cflolE^ ^12 #^ HMEi(TX_D2)2l ^ 71)3) <5>H. tq^ cflo] 

<95> e|-6J ^H}ol^( T i ( T3i T5> T 7HH ^]£)tt ^ ^1^(RX_D1D2A)51 

-f^ *Me) ^3ofl *fl4Jsq<H, -f^ c-l)olEKRX_Dl_even)3Ai 

^S^tf. H)-oj #£1-0)^(72, T4, T6, T8HH ^S)^ ^ ^ 
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(RX_D1D2A)^ 4]l:*^r 7]^r SlHsM, ?}^r 

(RX_Dl_odd)S.^ ^"^€4. 

E}<y ^5j-°l^(T3)°1M ^li ^a] 3] 5.(210)^- H-M 7>*]fe- S2 

3 <^ ^]Jl(RX_D1D2A)# ^ltb4. S2 S3] *Hi*l|iS(H)* 7>^^ 

*fll #^ c1]o1eKTX_D1)S] # HlB cllolE^sq- S2j «Vol^ig(H)3|- 5.3] S-^e]]*§ 
(L)-ir 7>^l^r *fl2 #3 cfl o] b] (TXJD2)2] 3= 7fl^ «1B 
*Ql ^ s)S(210)£r S2 -81"* «fl^*H S3] SM^tOO^ *)U -f^r 
(RX_Dl_even)# iHJth}. °1 "fl , *fll ^ £]S(210)£r S2 M-M ^l^^ofl 

afl^^l «fl^^l *H/s.4.sfl^ %^7) (JE 4(b)^) 211 #^5]^ 

S3] sr}olell*i(H)^ ^1 -f^ ^olEKRX_Dl_even')l- ntflS afli -f^ cflo] 

EKRX_Dl_even)S.^ 

e].o] ^eJ-ol^CTSHH ^]l ^ 3jS(210)£: S4 ^l-(M-M)^) <g§J ^1 

S(RX_D1D2A)* ^IW. S4 ^^2] ^-f , S3] *H efl^(H)l- afll #3 

3 001)3 # h]h cflo]E^ s.3] S-f^l^(L)3|- S3] S-fefl^(L)^ 7> 
^2 #3 ^o]eKTX_D2)^ ^ 7fl^l <s>H «)B dlo]E^ S^Kr <*}- S 
3] SiJflKDt afll #^ 3HEHTXJ)1)S] #■ a]B S3] fr}o} 

efl^CH)^ S3] s>o]e]]*i(H)* 42 #^ c-flo]EKTX_D2)^l ^ 7fl£) 

Jl(RX_D1D2A)7> S4 ^1-(M-M)^1 ^-f , *)U s)S(210)^r ^2 ^ S]S(220) 

<HH S3] ^>olefl^(H)2] ^12 7}^r ^o]e] (RX_D2_odd)(610)» 

*U -f^ ^o]E|(RX_Dl_even)(620)SAi #3^. 
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b(.oj ^e^ol^(Tl2, T23, T34, T45, T56, T67 % T78)tt A2 ^ 7]& # 
^(RClk2, Rclk2b)^ ^r^oflA^ # w]b Hfoj^. q-Ej-vflcf. 7]^ #s) 

(RClk2, Rclk2b)ofl -§-71 EM ^2 ^ 5)3.(220)°. 3. 4^3^ <g ^ ^IJl 

(RX_D1D2B)^ S4-S3-S4-S2-S4-S7-S7 ^ ^^l-^ 7>*]cf. zj- ^2 #^ 

cflolEKTX_D2)^ # w]s tlMEl^ afll #^ cflol^(TXJ)l)3l ^- 7fl£l = «1B 
3MiH# t%<8 #e}-°li(T12 ( T34, T56, T78HH ^^fe ^ ^ 

^1^(RX_D1D2B)^1 -f^ eflo]^ ^S.<H| £N Sfl^sM, ^12 -f^r 31*13 

(RX_D2_even)S.^ ^^tf. Ej-<y ^3°1^(T23, T45, T67)«fl>H ^S}^ 

^ ^]JURX_D1D2B)^ 7)^r t"fl°13 ^S«fl *fl^sM, *fl2 

7l^r 31°13(RXJ)2_odd)3.>H ^€4. 

B><y ^e}-oli(T23HlAl ^12 ^a] 3)s(220)£ H-H *l€^-& 7>*lfe S3 ^ 
01^ a1Ji(rx_D1_D2B)1- S3 *}<>} ^(H)* 7> 

*fl2 #^ cflolBl(TX_D2)2l # HlB t-ilolE^ 3.*] SM^'aCH)^ 3*1 ^>o] 
elllKU-a- ^1 #^ ^olEl(TXJ)l)^ ^ 7fliq HlB 

cf. ^12 ^ 33.(220)£- S3 43-1-1- «fl^*H *M ^(H)^ A2 7]^ Hi 

°l^(RX_D2_odd)« °1 m ^ s]3(220)£- S3 ^^0} M _ M 6fl sfl 

^^1 8M nfl^-oil §>ol/ S o. e fl^ ^#7l(£ 4(c)^l 221 %^HM #^£lb 3. 
3 *H^1^(H)31 *)12 £5] 71^ ^olE^(R)CD2_odd , )« ^.cflS. *fl2 7l^ cflo]^ 
(RX_D2_odd)3*l %*%*);^. 

e^oj ^21-01^(756)^1^1 X| 2 ^a] 3)3(220)^ S4 ^#(M-M)51 
^]JL(RX_D1D2B)1- ^Jt4. ^ ^ ^1^(RX_D1D2B)7]- S4 ^1-(M-M)°J 
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*fl2 ^ 35.(220)£- *fll ^ 2)5.(210)^1^ 5.*] S.-^^l 1 t(L)^ 

-f^r cflo]EKR01_even)(620)# ^2 -f^ HH &\ (RXJ)2_even)( 630)5. 

<ioi> ^ 7 £- i^o] ^ ^Al^oi] tcf^ t|l o] b] ^Ai7ll- ^H^Rr a> £ ^ 

*1 (700)1- ^.s. H olrf. 

<102> ^1(700)^ 5.3] «-(710)ofl 14s} ^>^15L5.H5^^<^ ^S. <&JL ! ^ 

Hl-eiM- ^lS-el #*1 HLfe cfs. #*j<|} ^ oicf. tiVEsfl ^(700)^ t^ig 
S» *r $1^1 Hi o] b\ ^^^1 7) (400)1- ^wlW. 5.31-^(710)^ 

31°lEi ^^171(400)^1- ^BlBflol^}^, C-flolEi ^Al7l(400)l- *lH*Kr ^ 

<103> t-flolEi ^^^1 71(400) ^71(100)^1- ^ A] 71(200)1- ^71 

(100)^1- ^Al 7 1(200)^ £ 2 ^l^U 6* ^^JLJELS., <*j7H #4 

<104> igj-tgo. tTTgofl £Al^ <y AJAH11- ^Vj7 S ^j^o.^ 0 ]- ^A]^ol 

1"4*H, ?1# £0)^ ^£0} ^ ol^E^ 4^*}- ^ 

^ ^ ^1- ^Al^7> 7Bri5l-tHr 3# ^Sfl^- ^ojcf. Oj-El-A-I, -g- 

^1^^ ?1#3 li «33£r ^-¥-^1 7^3 ahhI slsfl ^Sfl^ 0 * 
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^ ^^Hr* ^7]-Al7l^l ^JLJE tfl^-§- ^7\X\ 7} 

JL 21-71- o^tj-. n*3H, CflolE^ ^ #£71- ^^Cf. 
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11 

^7} m ^ 7]^ #eH 90S 3# ^Ht 7Mxr *fl2 ^ 71 

#71 *fll #^ HM^S* ^ 2 cflo]E^ ^ *i^-8r ^> 
2] 

#7] *1^*H1 ^7l^O.^ S^^H, ^"71 ^1 #^ tlM^ ^7] ^12 # 
[^^J- 3] 

*fli %H1 

^-71 afll ^ 7fl2 #^ dl^E-]^ 7J^7\ H3L°]JL, 
A oM ^IS^r 3-efllS ^lJl<y ^8°-3. f>\±r &<&7). 
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4] 

5] 

^•71 *fll ^A] 71 § «1*>^ 90H 3^ *W* 7f^lb ^2 ^ 7] 

^ #^H1 -§-^H ^71 AjSl- ^1*H , ^2 Cllo]Eil- ^#*>^ 

^12 ^ slS* ^«1*H, 

^ ^71. 
6] 

XI 5 ^ 91°]^, *fll ^ 71^ 
7] 

XI 5 *<M1 5U°H, 

#7] 7^11 ^ ^2 no)B\±r AA 2-efl^ ^l^ol^i, 

A oM ^ ^ <d^<y 3* ^JliiL ^ ^71. 
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[3^* 8] 

*fl 7 * 0 H1 5^1, *fll ^ 5)^-^ 

^7l tilS eJ.oJ Aj- 7 ) A]Jr 7 ). DlS.efl^o]xll- J^SH *l| 1 31 

^ #^*Rr ^11 ^#71; ^ 

#71 ^11 31 *1bM ^ljrofl -§-^>°i #7] *fll HE} <^ CflojE^ ^-71 

42 ^ 3-S.°1M #^5]^ z\}2 <Q<$ aV^fl cfl o) E^ ^ 

SWI- #7l *fll <^ C-fiolEiiiLAi afil ^i^7l» X^Rr 53 

9] 

#7l *fl2 ^ 7l§ -§-^H, #71 tilH Bl-oj cj-^s. ^-71 

^1^71-71- ^He^o]^l S.-fell^^l^l- ^*H, ^71 *ll2 Sel 31°lEi-i- 
#^H=f A]2 ^H/iM^lIt ^#71; 

#71 U]H Ef<y #3)3. #71 A1JT71- uj^efl^ol^^ ^2 T3fl 

o}&] ^em f^^i=. ^12 nls-efl^ ^#71; ^ 
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10] 

*ll 9 5U<>H, *fll t\o]/^^ %%. 7 ) ^ ^H/iM^lt ^#71 

#7] *fli 7l§ tiling = e|<*|»; 

^7] = 3 = #^ #7) «]H eJ-°J 3£-*Rr # wlH El- 

°J ^^-71; £ 

^■71 # WIS EpJ ^^71^ #^ A] Jll- ^ efl^l^H ^7l 7^11 HE] 

CflolB] ^>7l ^12 <^ cflolEU- f^sfe #*l/2fl*l^# i^*> 

11] 

^-71 10*oH) 31°]*\, ^ 1 7}^ 

*} Q ]%M ^ 5L -fell IS ^ efl^ 7>^^ ^lo^ ^ 

*r ^171. 
[^^J- 12] 

^ 9 %H1 ^^i, 7^11 c]s. e1 ]^ ^^7] «2 ^2 ^s-efl^t ^#71 

#71 ^ ^» ^12 7l§ ^ 7113 7l^ ?i<a-a!f tilHaHr Hel^H; 
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#7l = eJ<gH^ #7l h]b til Ej-oj cj^ s ^j-g-SHr 

#71 <5>H. tilH E^ ^^-7]^ #3 Aljr-g- Efl^^H #71 afll C-fl 

°lEi ^ #JE. Hi^r #71 ^12 31 o] Ei #*l/efl*l^l- 
13] 

#7i mHi 5a<H*i, 

#7l ^12 71^ *>ol e fl*gall. Pl#e^ A>o^ ^^o) ^ gfligo. 7> 

^l^L, #71 *113 7l§ ^. 7l efl*i AVol^ ^ ^ 

* 7>*H, #71 ^§511^ Aj- 7 ] ^olefl^4 # 7 j A\o)o\ ^oj- 

14] 

XI 9 %H1 S^i, #71 ^#71^ 

#71 ^1 °m *\]o)B\^ Aj- 7 ] ^1 7l§ ^7)^7)31, s& 7 ] ^12 

SJ^ C-flolEil- #71 A2 ^# 7l§ #6}o|| &7)X\?]7] ^tb S^M* E-l 
*Rr 3^ ^71. 

[^t 2 -^- 15] 

XI 9 %H1 #71 alB 

#71 £ ^7i<y 3* ^ ^#71. 
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16] 

^°]^# ti^> #3*Hr XU -f^r HH^ ^S. S\S. ^ XU 7]^ c-llolE-1 

#71 ^)12 ^A] 2)^.^ # 7 ] ^ ai^-o> ^fl^^H, A o V 7 l Xl2 <^ 

31 °] # «i^> #^*Rr XI 2 -f^r HHeI ^5. s\sL ^ XI 2 71^ c-flolE^ ^S. 
17) 

*fl 7 5U°H. 

^"71 XI 1 #71 XI 1 ^ 7}^ 7l^O_^ #71 

# *1H^-<X, #7l +}3L7} 7]-xl^ Al^ol^ # 7 J ^ 2 ^A] 

#^51^ X12 ^)o}^\o\] -§-^H # 7 1 XU tiHEi-I- #3*} 

^1, ^"71 ^JJ17> #71 Al^^l- 7H^ Als7l- o}u|^ #71 A] 

«1 H ^oj ^ol ^:g-3Hl -g-#*H ^71 XI 1 ^ 3HE1!- #^*Hr 3 

* f^li ^ ^7l. 

18] 

*fl 17 * 0 H1 &<>H, ^"71 Xll 4^ SjS-^r 

^1^71- ^71 Ai^^olxli- oi^eii^ ;g#7l; 
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*H3HS<y*l S-feflt^l^l* ^rt^M #3*Hfr *>o]/s.-f eflt 3#7l; ^ 

#7l SH/J^e^ ^^71^ Al^ ^ ^u}-* 

^-71 *fll <^ ^ojEil- ^*Hr ^e]7l# S^Kr ^giliiL ^ ^ 

71. 

191 

17 %H1 

^-7] *fl2 ^ ^-71 ^2 ^ 71^ #8}* 7l§o.S ^}- 7 l ^ Ajjr 

1- Sfl^SH, ^-71 A]X7> <#7] ±%2>\ X\^M. 7 }X\^ *\3L°]& #7] ^! 

S^JL, ^7) ^ A]^7> ^7] 7H^ Al^7> o>qig ^-7] ^ 

^ ^l-^ W]H E}<y T^ifl ^^"M -§-#*M ^7} *fl2 ^HE^- ^-^^> 

20] 

^1 19 &<^1, #7l A2 ^ 2)5.^ 

A cM *\S.7\ Ai^^oi^i- ^s}^ ni-i-efl^g ^#71; 
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^ tflolE^ ^H/S^lUS ^#7l^ #5] A]Jr ^ *>M-# 

A oM XI 2 <83 cflolEil- ^*>fe -S^M* 3L^>^ *Rr ^ 

71. 

[^T 1 * 21] 

XI 19 &<X*1, ^7] Al^i^ 

22] 

XI I HHEi ^ XI 2 C-flolE^ 90J£2] 7}XH ^^*H # 

#7l ^JU^, 4UD«- 90S *H# 7>*lJL z}-z}- *f|^ 

^"71 X| 1 CiHEi *J ^2 t-flolE^l- 4€*Kr ^7l» ^«l*Kr cflojE^ 

23] 

XI 22 floH, tf^l #^7l^r 

X] 1 71 § #§H1 -g-^SH ^71 afll cflojEil- #^*Kr afll %^ = 

el-^l »1; ^ 
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#7l ^^1 «1«H 90S. 31 # *}°]^ 7}7]^ 7fl2 <£4l 7l§ 

-g-^H ^12 z\]o)B\% #^*Kr ^2 #^ ^eH^* ^-til^Hr ^ 

[37* 24] 

*fl 23 *J-<H1 5a<H>H, #71 ^71^ 

*fl 1 ^41 7]& -g-^H #71 4lS# «fl^*H #71 afll 31 o] 

3» ^€*Hr *IU ^41 3s; ^ 

#71 *fll ^4l 7 ]§ fl^jjj. 90S $1# *H-& 7^1^ 

*fl2 ^41 7l§ #^ofl -§-^>^ #3 413L* *«<qsH #^1 *fl2 

43l*Rr *fl2 ^41 2)5.1- 7*1 *Hr 3# ^SLS. is}±r t-flo]Bl ojEi^o]^ Ali 

HI 

[^7* 25] 

*fl 24 ^Hl 

#7] *fll ^4l 2]^^ A o V 7l 71 § ^.g. 7l^O_S ^>7l 4l 

21 #71 ^ ^1^7> i^Sl Al^^l- 7 >X1^ ^IJlo]^ ^12 ^ 

41 $\3,<$*\ #^5l^ ^12 cflolElofl -g-#*H #71 ^1 cflolE-l* #3*>JI ( 4M 

^ 41317V ^71 ^Sl 71-^ ^ 4lS7> o>q^ #7l 4lS^ Hi 

B El-oj ^^-^l -§-#*H #71 afll C-flolEU- f/J§H, 

#7l t\}2 ^41 33.^ #71 *tf2 ^41 7]& #^^r 7l^o.^ 4J7I 41^ 
» #7l 4l^7> 4l7l i^fil Al^^l- 7H^ 4l2ol^ #7l 
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^# ofl >H #33^ XU HHeHl -S-'eHH #7l Xl2 cflolB]# #^*>J1, # 

71 ^Jl7> #7l i^Sl 7}X]^ AlJi7> o>q^ # 7 ] Al^S] 

«1B E}9j ^«-^o]] -g-#*H # 7 | x)2 c-flolE^l- 3^ s.^ o. s 

26] 

Xl 25 %H1 SZ°H, 

#7} XU ^# # 7 ] A1J17> #7l ^J51 Al^^o]^!- ^^s> 

tt XU ^11-efl^ 3 #71; #71 #3:3] «1B e^*] -§-^><^ 
#71 ai 17 } §>oi^igoixi ^o.eM<y^li- #3*Hr XU sM/s 

-f^lt ^#71; ^ #71 XU nmeflt ^#71^1 Ajio)| -g-#*}o} #71 Xl2 

3H^» tiV^tb #71 XU ^ol/S.^-^1^ ^#71^1 #^ a] ^ 

-ti^H #7] XU ^He^i- t^^V^ XU ^^711- i^H, 

#71 Xl2 ^# S\S.±= #7l #S7> #71 Al^iOl^S- 

^ Xl2 ^#71; #71 ^ ulB Ef^j ^ -§-#s}<^ 

#71 #3 ^1S7> sr>olell*iol^l eii^oi^i- $r%^6\ #^<5Rr Xl2 *}°l/3. 
^#71; ^ #7l Xl2 *l^efl^ ^#7l«l #^ #J:ofl -g-^H #71 XI 1 
dlolE^ tiV^^ 3HEi$l- #71 Xl2 ^ol/^-Osll^ ^#71^1 # 
4d^*M #71 XI 2 <g§j c-flolE-11- Ih^Kr XI 2 ^j^7lf 5Lf-^ 

^ dlolE^ <yBl5llol^ AjA^. 
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27] 

*H 25 ^7] A)l 7l§ #^ * ^71 ^11 ^A] 7 )§ ^ 

IQtt 28] 

27 * 0 H1 ft*)*], #7] AlS^r 

29] 

*H 22 SU^H^, 

^71 Ajjri^ AlJrO] ^ cfl a] Ei olE^loji X\ 

30] 

^1 #3 *fl2 #^ C-flo]E-l«- 90JE^ fltf ^olf 

^ 90S *M» 7}x|n zj-zf *H4}s}<*j ^ll cflol 

3 g *1l2 <y§! tflolEil- tH^Rr ^-t!7l; * 

^7l ^Al 7 ] *J ^Al7l» *lH*Rr ^l^Rr tiViE^l 
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31] 

Xl 30 ^Hl ^A]7l^ 

*fl 1 ^# #«H -§-x=^H ^V 7 ] ^! ^ C-HojE^l- ^*Rr *fll # 

#7l ^11 7l§ #^ofl W]s>C^ 90S 3]# *V 0 1» Xl2 ^# 7}^ 

-§-^V^ Xl2 ell olEil- iH^Hr *)12 #^ =£}-o]tJ]l- ^p-til^ ^ 

32] 

Xl 1 ^ 71 § -g-#*H #7l ^IJll- #7l T^H 

og^ cfloiE^ ^#*Kr XU ^ SIS; 

#71 m ^# 7l§ #^51 90S ^# ^ol^- 

XI 2 ^# 71$ #^o]l -g-^H #71 A]Jr# *H^>c*} ^1-71 *fl 2 

cfl°l^« ^#*>^ *fl2 ^# 5|Sf ^Wl*Kr 3 "8: ^ OVS^I #*1. 

33] 

XI 32 * 0 H1 Sl^H, 

#71 ^# 3\sL^ #71 1 ^# 7l§ #^-g; 71^0.5. #71 <$ 

^ #Jl# , #7l ^ #JL7> Aji^-i- 7}*}^ Aj^ol^ 

#71 ^12 ^# SlSofl^ #^S1^ *fl2 ^)o}B]d\) -§-#*H tf 7 ) afll C-fl 

#71 #JL7> #71 7^]^ Al^ 7> 
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^ ^"71 XI 1 ^# 3 5.^*1 #^£l^ XI 1 ^3 ^H^Hl -g-#*M ^71 X12 

C-flolE^l- #^^>JI, #71 <g ^ #JL7> #71 7}Xfe -tlS 

7V #71 ^3 #3^ tilH EpJ ^31 ^^-^ofl -g-^-^H #71 X12 

^ XHE|# ^*Rr ^-gr ^lO S *> fe a}£Xl #*1, 
34] 

XI 33 %H1 5^1, 

#7] ^A] #7l ^ #Jl7> #71 Al^^ol^l- 

^ X]l BltEllI ^#71; #71 ^ #JL*1 HlH IcHH^ 3£3H1 -§-^H 

#71 #JL7> ^}o)z]]^o]^\ ^o^^o}^ #^*Hr XI 1 

-ftflt ^#71; ^ #7] XI 1 flMI ^#71^1 #^ #5^] -§-^><X #71 Xl2 
<^ C-flolEil- tiV^tl- C-HojEiSil- #71 Xll ^M/S^M^ ^#71^1 #Jr ^ 

<X- *>M-» ^l^^H #71 XI 1 C-flojE-ll- !|H9*Rr XI 1 ^ej7ii- SL^H, 

#71 X12 ^# 2]S.^r #71 ^ #S7> #71 dt^ 3 ^1€^^1« 
XI 2 nl^-efl^ ^#71; #71 ^ #^^1 HlB ^-g-^ofl -g-^cx} 

#71 ^ #5171- *H 31 1^*1 5.0.^1^0]^^. ^it^><x #^*Kr X12 *H/5. 
-fefl^ 3#7l; ^ #71 X12 Dlt^lf 3#7l£l #^ #^X1 -g-W<X #7l Xll 
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*ll 30 * 0 H1 S^i, 

^11 #^ dMBi, ^12 #^ ^7} afll °m t\]o]E.] ^ 

^7} A}2 <83 eflojE^ z]-^ 2-zm ^l^ojji, 

#^ ^JL ^ ^>7l ^ 3-5^ 3* ^HJ JL 

36] 

30 %H1 5^1, 

A oM #^ ^-71 <^ AljL^r =-<H*l JtJEL# 7]*)^ 

37] 
38] 
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